Cytokine-specific ELISPOT assay. Single cell analysis of IL-2, IL-4 and IL-6 producing cells.
In order to assess cytokine-producing cells at the single cell level, the cytokine-specific ELISPOT assay has proven to be an important and sensitive method. The purpose of this study was to adapt this method to elucidate individual cells producing murine IL-2, IL-4 or IL-6. In order to establish these cytokine-specific ELISPOT assays, IL-2-, IL-4- and IL-6-specific cDNA transfected myeloma cell lines, e.g., X63-Ag8-653 X2, X63-Ag8-653 X4 and X63-Ag8-653 X6, respectively, were used as specific cytokine-producing cells. In the IL-2 ELISPOT assay, the coating reagent, monoclonal antibody (mAb) rat IgG2a anti-mouse IL-2 (CR #40014) was used while rabbit IgG polyclonal anti-mouse IL-2 was employed for detection of IL-2 spot forming cells (SFC). The mAbs anti-mouse IL-4, BVD4-1D11 and BVD6-24G2 were selected as capture and detection antibodies for enumeration of IL-4 SFC. For the IL-6 ELISPOT assay, anti-mouse IL-6 (MP5-20F3) mAb was used for coating and MP5-32C11 mAb was used for detection of IL-6 SFC. When IL-2 producing X63-Ag8-653 X2 cells were subjected to these three different ELISPOT assays, IL-2-specific SFC were only noted with the IL-2 ELISPOT system. In the case of IL-4 SFC, only X63-Ag8-653 X4 cells formed specific spots using the tandem of BVD4-1D11 and BVD6-24G2 mAbs. IL-6-specific spots developed in MP5-20F3 mAb pre-coated wells containing X63-Ag8-653 X6 cells, when developed with mAb anti-IL-6 (MP5-32C11). Addition of cycloheximide (50 micrograms/ml) inhibited formation of IL-2, IL-4 and IL-6 SFC by approximately 90%. When an unrelated mAb was used as detection antibody in these three different cytokine-specific ELISPOT assays, IL-2-, IL-4- and IL-6-specific SFC were not detected. Further, when concanavalin A stimulated T cells from Peyer's patch of normal mice were subjected to the respective cytokine-specific ELISPOT assay, IL-2, IL-4 and IL-6 SFC were enumerated. These results have shown that cytokine-specific IL-2, IL-4 and IL-6 ELISPOT assays have now been established and will allow analysis of the frequency of cytokine-secreting cells at the single cell level.